. We heatthat many of the genes that are required for GSC main- heat-shock regime (see Experimental Procedures) inIt has therefore been proposed that the transition from duces fewer cysts (data not shown). Furthermore, with PGCs to GSCs coincides with the larval/pupal transition a different expression system, PGCs could be induced to differentiate as early as the end of embryogenesis (see below). In support of the notion that differentiating
PGCs follow the normal differentiation program, we levels of nuclear pMAD [17, 18] . Thus, the larval ovary may function in a similar manner to the adult niche in found that the time course of mitotic divisions in cysts that were precociously induced at LL2 was similar to the prevention of PGCs from differentiation. that observed in cysts during normal development in either the pupal or the adult ovary [ Figure 2B , arrow). Gonads that were mutant for both nos and pum have not been shown to require Dpp in larval gonads. We found that abolishing Dpp signaling in PGCs by did not contain more cysts than gonads that were mutant for nos alone (data not shown). Because the alleles overexpression of the negative regulator Daughters against Dpp (Dad) or mutations in thickveins (tkv), the that we used were very strong, this suggests that nos and pum function together in the repression of PGC Dpp type I receptor, induced differentiation of PGCs ( Figure 1D) (Figure 1E, arrowheads) .
To further explore the requirement for Dpp within We found that cysts in nos ML3 larval gonads also expressed higher amounts of GFP as compared to single GSCs, we asked whether we could detect Dpp signaling directly in larval PGCs by monitoring the accumulation PGCs ( Figure 2C ). As in adults, the intensity of GFP labeling corresponded to the developmental state of of its target, phosphorylated Mad (pMad) in PGCs [16] . We observed that in larval gonads all PGCs accumulate the cyst. In addition to precocious differentiation, nos mutant germ cells displayed aberrations in the shape pMad in the nucleus (Figure 1F ), suggesting that during larval development all PGCs receive a Dpp signal that of the branched fusome (not shown) and increased amount of small fusomal material as compared with actively represses their differentiation. In the adult, only germ line cells close to the niche contain significant wild-type ( Figure 2E, arrowheads) . We conclude that 4 days, from the end of embryogenesis to the beginning of pupa formation, whereas GSCs are maintained in the adult for many days [5, 12] . Differences between the gonads overexpressing Dpp. Most strikingly, single "short-term" and the "long-term" repression of differen-PGC/GSC like germ cells accumulated in these gonads, tiation may yet be found. However, all the genes we tested, dpp, bam, nos, and pum, function similarly in and no cysts could be found (compare Figure 5A, than via a secondary signal ( Figure 5C ). Our genetic data 
